Background: Breast cancer patients with ptotic breasts pursuing mastectomy with
The incorporation of oncoplastic techniques is quickly becoming the mainstay of surgical breast cancer treatment and women with large, ptotic breasts are ideal candidates for oncoplastic surgery at the time of their primary breast cancer surgery.
Breast cancer patients with large, ptotic breasts who wish to pursue mastectomy with immediate implant-based reconstruction however pose a unique challenge. This is especially true in the setting of a unilateral mastectomy when a reduction mammoplasty is often required on the opposite side. A number of modifications of the skin-sparing mastectomy have been proposed in order to address the ptotic breast. The Wise pattern skin-sparing mastectomy (WPM) (Figures 1, 2 ) utilizes a reduction pattern to address the issue of excess skin envelope in patients with significant ptosis. This technique restores appropriate shape and symmetry in women with larger breast volumes by taking into account the vertical and horizontal dimension of the breast, which allows both lifting and reduction of the skin envelope.
Some studies have cited high rates of skin flap necrosis, frequently occurring at the T-junction of the incisional closure for patients undergoing WPM. The rate of skin flap necrosis has been reported in the range of 15%-45%, with 15%-20% of patients of patients requiring reoperation secondary to ischemic complications. [7] [8] [9] [10] [11] [12] [13] The majority of these studies were limited by small sample sizes, inconsistent definitions of necrosis, and lack of a control population.
Given the esthetic advantages of the WPM pattern, we sought to compare morbidity rates between wise pattern and standard horizontal elliptical mastectomy incisions in patients undergoing immediate tissue expander or implant-based breast reconstruction at out institution. In addition, we collected data regarding all clinically palpable hematomas and seromas.
| ME THODS
Revisional procedures were defined as any procedure done in the OR as a result of a complication.
In some patients, the subpectoral pocket is created by separating the pectoralis major from the serratus anterior at the infero-lateral aspect of the pectoral major. The pectoralis major is then elevated from the chest wall, preserving the medial and inferior origins. In cases where the insertion of the pectoralis major is at the level of the inframammary fold, the pectoralis muscle is not divided at its inferior origin. These patients were separated into muscle division or no muscle division groups for analysis.
| Statistical analysis
Summary statistics for categorical variables were reported as frequency (percentage) and continuous variables were reported as mean (standard deviation) and median (range). When variables were compared between WPM groups based on patients, chi-squared test or Fisher's exact test was used for categorical variables, trend test was carried out for ordinal variables, and two-sample t test or Wilcoxon rank sum test was performed for continuous variables. When variables were compared based on breasts, generalized estimating equation models were used to examine whether there is any difference between groups with and without WPM, taking into consideration of the correlation between breasts from the same patients. All tests were two-sided with alpha level set at 0.05 for statistical significance level.
| RESULTS
Overall, 241 women underwent mastectomy and reconstruction accounting for 421 breasts. Wise pattern skin-sparing mastectomy with tissue expander reconstruction was performed in 78/241 (32%) or 149 breasts, while EM was performed in 163/241 (68%) or 272 breasts. The mean age of the patient population was 52.4 (SD ± 11.3). Patients undergoing WPM were significantly more obese than those having standard EM, 29.9 (SD ± 6.9) vs 25.9 (SD ± 6.0) (P < 0.0001), respectively. Additional patient demographics are outlined in Table 1 .
The overall rate of any complication was 137/421 (32.5%) (Table 2) 
| DISCUSSION
This study showed that WPM is associated with a higher overall morbidity rate when compared to EM.
Our study confirms the relatively high rate of mastectomy flap ischemia seen in prior studies. While several studies provide a rate of skin flap necrosis ranging from 15% to 45%, they often lack a clear definition of what constitutes necrosis or how necrosis was defined. [7] [8] [9] [10] [11] [12] [13] In fact, often 100% of what is reported as necrosis requires return to the operating room for additional procedures 12, 13 ( Table 4 ). The slightly higher incidence herein is perhaps due to using a very conservative and honest definition of necrosis that included superficial epidermolysis. However, we note a relatively low rate of patients requiring return to the OR when compared to other studies (Table 4) . We have also demonstrated that the majority of ischemic complications are superficial and prosthetic implants are often able to be salvaged with local wound care alone. Additionally, we found no difference in the time to final tissue expander exchange for permanent implant between those undergoing WPM and those with EM. Aside from the higher rate of ischemic skin flap necrosis, there was no difference in other complications.
The increased incidence of skin flap necrosis seen in the older patient population is likely multifactorial, arising from a combination of factors that are skin and nutrition related, unaccounted medications or unaccounted comorbidities. We were surprised division of the pectoralis major muscle in order to create a larger pocked for expander placement resulted in increased WPM necrosis however, this may be due to an increased tension being translated to the skin with each tissue expansion.
The problem of skin flap necrosis in women with ptotic breasts is understood to be secondary to the much longer skin flap that results in comparison to women with smaller, less ptotic breasts.
Several factors have been identified that increase the risk of skin flap necrosis among women undergoing mastectomy for oncologic purposes or breast reduction due to macromastia. These include factors such as age, radiation therapy, smoking, mastectomy weight, BMI, and hypertension. 5, 7, [14] [15] [16] [17] There are also likely additional technical aspects correlated with increased risk for skin flap necrosis, which if identified could reduce the rate of complications.
In an effort to address the issue of skin necrosis and implant extru- 
| CONCLUSION
Implant-based breast reconstruction for those patients with large, ptotic breasts presents a challenge to the breast and reconstructive surgeon. The WPM skin-sparing mastectomy is an attractive alternative to the standard EM incision, as it is esthetically pleasing and oncologically equivalent. While there is a higher incidence of skin flap necrosis, this is most commonly superficial. Patients should be counseled of the higher incidence of necrosis, but also informed of the fact that it will not likely lead to increased revisional procedures or delay their final reconstruction. 
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